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Table 1 Chemical composition of as-extruded ZA21 alloy
(/%)
Al Zn Ca Gd Mn Fe Mg
1.03 2.14 0.23 0.19 0.18 0.0063 Bal.
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Fig.3 Hot compressed microstructures of the hot deformation samples at different temperatures and strain rates
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Table 2 Fitting data of the polarization curves (P, and P; are the corrosion rates obtained by the immersion mass loss

and the polarization curve, respectively.)
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Effect of Deformation Condition on Hot Deformation and Corrosion
Behavior of As-extruded ZA21 Magnesium Alloy

Wang Panpan, Jiang Haitao, Wang Yujiao, Zhang Yun, Yu Bowen, Zhong Binbin, Cao Zhiming
(Institute of Engineering Technology, University of Science and Technology Beijing, Beijing 100086, China)

Abstract: The effects of deformation temperature, strain rate and deformation amount on the hot deformation behavior and microstructure
of as-extruded ZA21 magnesium alloy were investigated. The processing map was established, and the immersion mass loss and
electrochemical tests were carried out on the unstable zone, the safe zone and the best processing zone to study the corrosion behavior of
ZA21 magnesium alloy in different regions. The results show that the dynamic softening mechanism of ZA21 magnesium alloy is mainly
dynamic recovery at high temperature and low strain rate, while dynamic recrystallization is dominant at low temperature and high strain
rate. The optimum processing temperature is 300~350 °C, and the strain rate is 0.001~0.01 s, which is mainly related to the generation of
complete dynamic recrystallization. Under the same processing technology, with the increase of deformation, the self-corrosion potential
of ZA21 magnesium alloy obviously positively shifts, and the self-corrosion current density significantly decreases. When the amount of
deformation increases to 60%, the self-corrosion current density can decrease by 3~4 orders of magnitude. This is mainly because the
grain refinement leads to a denser oxide film on the surface of the alloy. However, the microstructure of the samples in the processing
instability zone has wedge cracks and obvious pores, so the corrosion rate is relatively large.

Key words: as-extruded ZA21 alloy; hot deformation; processing map; corrosion behavior
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